THE subject selected for this discussion relates to the management of certain fractures in the immediate neighbourhood of joints. In opening the discussion, my remarks will be of a strictly clinical nature, and will be based very largely on personal experience and practice. It is a common observation that, until quite recently, the subject of fractures has remained obscured by reason of the rapid progress made in other departments of our art and the attraction they prove to our most able
colleagues. Indeed, it is scarcely an exaggeration to say that in many of our hospitals the treatment of a broken bone is left from first to last in the hands of a junior houseman. Such delegation of responsibility is often doubtless justified, but I am afraid the house surgeon himself sometimes feels that he is dealing with a comparatively unimportant branch of his art a feeling engendered by the seeming indifference of his chief.
It is due largely to the brilliant and earnest work of Arbuthnot Lane that our attention has been re-awakened in this subject, and, whether we are in agreement with him or not, we must feel that his strenuous advocacy of his methods has been productive of much that is good.
Every general practitioner is supposed to be able to treat a fracture, but there is now a tendency for our students to be taught to rely too much upon a radiograph for diagnosis; the result of this must mean disaster, and will in some measure account for many stiff and useless joints which so often confront us. The correct inte )retation of an D-19 X-ray photograph amply repays study, but it involves a long and patient education. The radiograph should be used as a court of appeal only after a diagnosis has been attempted, and should not be made to deprive the student of his power of clinical observation. I would prefer to have a bone skilfully " plated " in any part of my body by a truly aseptic surgeon rather than that it should be left in the hands of a surgeon, however able, who would treat it in direct violation of mechanical and physiological principles. There really should not exist two schools-one operative and the other mechanical. Each surgeon should decide for himself whether in a particular case an operation should be performed or not; and the way a successful result will be achieved will depend largely upon his special ability. The word "unjustifiable" should be rigorously excluded from our vocabulary when we deal with practices which differ from our own. During the last twenty-five years I have treated an unusually large number of fractures involving the function of joints, a goodly proportion of which were not recent and involved disability or deformity, or both. The mere appearance of a joint does not seriouslv distress a patient; disability invariably does. From the patient's point of view, impairment of function is a much more serious deformity than any mere outward change of shape.
I regard every case of fracture as the potential cause of disability, and am still learning from my own mistakes (and sometimes from those of others) certain fundamental rules for clinical guidance.
It is necessary, for instance, that we should recognize the importance of Wolff's law, " that the internal structure of bone, and then its outward appearance, are adapted to the strains to which it is subjected and to the function it performs, and that the structure varies to meet alterations both in strain and function." Normal bone, in fact, is structurally fortified at that point where most work is required of it. By deflecting strain to another part, the structure is correspondingly strengthened there and weakened where it is no longer wanted. The " patho genesis of deformities is therefore functional." It is therefore necessary in all fractures about joints clearly to appreciate the mechanical function of the joint. What is required is a knowledge not so much of its mere anatomy as of its movements and the directions of the norral lines of strain during muscular exercise.
Again, a study should be made of the common disabilities whith accompany so-called neglected fractures about joints. In fractures about the shoulder, they are deficient abduction and rotation; in th.e hip, diminished internal rotation, abduction, and often extension; in the elbow, fixation at an angle usually of about 1300; in the knee, genu valgum and sometimes flexion. The special deformities or disabilities peculiar to each injury should be studied, anticipated, and avoided.
In case some impairment of function should be feared, we should know what particular movement and position of the joint it is most important to preserve, and we should direct the treatment accordingly. As an example, I will take the case of a fractured scaphoid. This accident, as we know, occurs very much in the same way as a Colles's fracture. The neck of the scaphoid is usually fractured at its narrow part by a cross-breaking strain due to a fall on the hand which is held more pronated than when a Colles's fracture is produced. The diagnosis even in an early stage is not difficult. Added to the general signs of a sprained wrist there is marked tenderness to slight pressure in the anatomical snuff-box. If such a case is seen early and the wrist be hyper-extended, and be kept in that position for about fourteen days, an excellent functional result may be assured. If, on the contrary, it be sent to a masseur with a bias towards strenuous passive movement, a thickened wrist with marked limitation in movement will probably ensue. To those of us who have seen old cases of fracture of the scaphoid the explanation is simple. The main disability consists in a loss of the power of extension. We therefore at once secure our right of way by hyperextending and fixing the wrist in hyper-extension. The displacement usually occurs during some movement of the hand, and the vigorous masseur often produces displacement of the fragment and traumatic arthritis by exercising his art injudiciously. Again, in the old neglected case of fractured scaphoid or other carpal bone, where the patient appears with a stiff and somewhat flexed wrist, I often apply a club-foot wrench and fix the hand in hyper-extension. This restores to the patient his firm power of grip which we all lose when our wrist is flexed. I shall have a word or two to say later on the operative treatment of fracture of the scaphoid, but for the moment I am illustrating the valhe of obviating disability by the anticipation of subsequent events.
Again, as the result of long experience, I have formed very definite opinions as to the relative value of passive and active movements, and as these are not quite in accord with prevailing views, I will explain them later.
Finally, mere aesthetic considerations of appearance should always be subordinate to questions of restoration of function. In recognition of this principle I always endeavour to preserve a clear right of way, free from obstruction by fragments of bone and callus, so that movements of the joint are not impeded, and, furthermore, to preserve the alignment of bones so that the lines of stress shall fall normally across the joint.
In teaching I constantly emphasize the important role of a correct alignment, particularly in the case of the lower limbs. At the anklejoint it is essential to a good recovery. In fractures about the condyle of the femur it is almost of equal concern. Any deviation from correct alignment means alteration in structure in accordance with Wolff's law -an effort made by Nature to adapt the parts to the deviated lines of muscular stress, or to the deviated lines of the force of gravity. These deviations may produce changes identical with those of traumatic osteoarthritis. A faulty alignment, whether there be end-to-end apposition or not, means erroneous deflection of body weight, a cross straining of the fracture, and a stretching of certain structures in the joints which lie above and below the fracture.
I shall scarcely refer to the question of splints. The splint is only a small practical detail compared with the method in which it is used. Inflexible fixation by wire or plate, fixation by splint and bandage, or no fixation, may each be simply good or bad. A surgeon may succeed or fail in any or all of the three methods, according as he has, or lacks, the necessary knowledge and skill. If he have not a clear idea of the precise mechanical effect he wishes to obtain, neither splints, plates, nor massage will avail him.
Coming to definite injuries, I will briefly allude to the so-called fracture of the anatomical neck of the humerus, which most often occurs in old people. It is not always a genuine fracture through the anatomical neck, but includes both tuberosities in the upper fragment. It is very often impacted and never requires more by way of treatment than is afforded by a sling and a modest axillary pad. Gentle rubbing may be continued from the time of the accident, but no passive movements should be permitted within less than from two to three weeks. At the end of six weeks the patient usually recovers with an excellent range of movement-a range which allows him to button the back of his collar and reach his brace from behind.
Fracture of the surgical neck requires more care. The head is. usually rotated upwards and outwards by muscular action, and if there be much displacement a pull in the abducted direction will elicit crepitus. The ends should be manipulated under extension until a. Surgical Section sufficient interlocking occurs so that the head responds to every movement at the elbow. When this is secured the elbow should be pushed towards the shoulder so as to compress the fractured ends, and the arm should be brought down to the side and there fixed for a few days by pad and bandage. At the end of a week it will be found that the spasm of the scapular muscles has passed off and treatment can be continued, as in the higher fracture, by pad, sling, and bandaae. Subglenoid dislocation of the humerus, with separation of greater tuberosity to outer and lesser to inner side.
One of the most common complications of fractures of the upper humerus is dislocation of the head. I have no fewer than forty X-ray photographs of this condition ( fig. 1 ). I have had the opportunity of seeing the case immediately at the time of accident on several occasions, but more frequently I have not seen them till a later stage. Manipulation should be tried first while the structures are relaxed, and if this fail the arm should'be extended perpendicularly while the surgeon manipulates 5 the head. This manioeuvre I have found the most successful, and I will show you on the screen the X-ray photographs of the range of movement which followed a reduction by this method, where I was assisted by my colleague (Mr. Newbolt). The patient was an old gentleman, aged 74, a huge, muscular man, and he now possesses an extremely useful shoulder. In a recent case failure to reduce by manipulation should be followed by open operation to replace loose ends. An excellent device to secure this object is that of McBurney, who introduces a hook through a drill-hole in the lower end of the dislocated head, whereby, with but little handling of the parts, reduction is effected. The removal of the fragment is always indicated in old cases where nerve or artery is involved. I have been most interested to note the free range of movement which often follows these cases even when neglected. Good rotation inwards and fair abduction have been present in spite of the great deformity.
Fractures about the elbow-joint in children are the source of mluch trouble to the practitioner, and we have all seen cases of fractures through or above the condyles in which stiffness and limitation of movement have resulted in spite of the most assiduous passive movements begun early and continued late. Medical men have often consulted me with almost the identical story. They say: "For the first week I treated this supracondylar fracture in exactly the position you advise; the movement seemed quite good, and we have regularly applied passive movements once or twice every day and kept the arm at right angles. Instead of becoming more slack, this stiff arm is the result." They are astonished when they hear that the stiffness is probably the direct result of passive movement, and that if the arm be slung up and left alone movement will return again. A patient some years ago brought her boy to me with a stiff elbow following a fracture of the epicondyle. Her story was that six weeks previously Dr. A. had placed the child's arm in a sling, and a week later went for his holiday. The child was then transferred to Dr. B., who immediately began a vigorous campaign of passive movement. Several times a day the arm was flexed, pronated, supinated, and extended, and the ever-growing stiffness was a further stimulus to action. When I saw the child he had a stiff, painful elbow, and the mother, full of indignation, threatened Dr. A. with penalties. Dr. B., who was really the unintentional offender, received nothing but praise for his energetic care. I explained to her that both men had done their best and that a third stage of treatment was still needed. The arm was slung up at an acute angle for a fort-night and gradually dropped to a right angle, when active, not passive, movements were allowed, and in less than a month a very considerable range was obtained.
I will now. for a moment explain my views as to the erroneous teaching in regard to passive movements. While nothing but good results from early and gentle massage in recent fractures, provided it be applied without moving the parts, great harm often results from. combining passive movements with massage at-a very early stage of treatment. I will illustrate this by a case of supracondylar fracture. Such a case, treated either with an angular splint or in a straight position, very often results in limnited movement confined in range from the right angle to midway to extension. This is due to faulty alignment, to the obstructive effect of excessive callus exudation in front of the elbow, or to a projection there of the upper fragment of the humerus. The object of the surgeon being to prevent this, he corrects the faulty alignment by acutely flexing the elbow and at the same time secures a right of way before he is opposed by callus exudation. To do this he supinates, then acutely flexes, the elbow. For some days it is left in this position and then transferred to a sling, the wrist being kept immediately below the chin. At the end of a fortnight the wrist is dropped 2 in. or 3 in., and the patient is allowed to move the wrist from its resting place back to the chin. If this can be done, it may be lowered still further; if a f,ew days later, however, it has stiffened in its new position, it requires again to be slung in the more acutely flexed position. At the end of three weeks passive movements may be begun. They should consist of only one movement in each direction (pronation, supination, flexion and partial extension), and then the arm should be replaced in a sling. This passive movement should be slowly and gently done, the fracture being protected from strain by the surgeon's hand. During the whole of this period massage can be harmlessly and even beneficially practised. Early passive movement, such as is so generally practised, is positively harmful; it disturbs the uniting fragments of bones and leads to fresh plastic effusion, excess of callus and increased formation of connective tissue about the joint, all of which are conducive to increased stiffness. The oft-repeated to-and-fro movements only do so much daily damage, and no time is given for recovery before a fresh injury is inflicted. I never move such an elbow until I am satisfied that the union is not likely to be disturbed. This is true of all joints. They should'be put through each of their movements once and then left to recover from the damage. In one, two, or three days each movement is again repeated, but only once. Passive movements thus applied are comparatively painless and are not followed by rebellious reaction, which is always an indication for continued rest.
Since I have employed the acutely flexed position elbows have ceased to be troublesome. It is very rare to have anything but an excellent result. In the old-standing cases with disability which come to me even now the story usually relates to rectangular splints, pads, bandages, and early movement. The deformities-whether the result of supracondylar fractures, separation and rotation of condyle, or backward dislocation with fracture of the coronoid-are almost always the same. In supracondylar fracture, the prominent lower end of the shaft, assisted by new bone, blocks the way to flexion. In. separation of the condyle the same kind of obstruction occurs. Callus exudates, bony displacements, and organized effusions oppose flexion, whether the arms are treated by splints in the straight or in the rectangular position.
For over twenty years I have instructed my house surgeons in all cases of fracture and dislocation about the elbow (with the exception of fracture of the olecranon, always easily diagnosed) first to supinate and then acutely flex the elbow and to fix it in this position. If this advice were generally followed disability would be a rare instead of, as it is, a frequent sequel.
An X-ray screen will demonstrate the effective reduction of the backward dislodgment of the lower fragment in supracondylar fracture (fig. 2 ). It has been suggested by certain writers who follow this method in separation of the condyles and supracondyloid fractures that the acutely flexed position is liable to produce a forward displacement of the epiphysis. Even if this be so, no harm can come of it, for callus exudation cannot prove obstructive beneath the triceps, and there will be no sharp prominence of the lower end of the shaft to limit flexion. If the forearm be dislocated backwards we must extend and supinate and acutely flex, for in this way only can we reduce the dislocation; and should we be unable to flex the arm, we may rest assured by such failure that the displacement still remains. If the radius is dislocated forward and inward, a similar routine is effective, the supination and extension will reduce the luxation, while acute flexion will maintain the parts in position. If the fracture be intercondyloid, the position of acute flexion has this advantage-that it secures for the forearm at once a right of way before exudation of callus and displaced condyles can prove obstructive. It is true that in this particular injury some widening of the condyles is apt to occur when the arm is flexed. The parents should be warned of this, and a very effective way is to ask them which they prefer, an artistic-looking or a mobile elbow. This saves all future complication. Should the injury be separation of the internal epicondyle, there can be no better way to keep it from the common downward displacement than by acute flexion, which relaxes the muscles arising from it.
An interesting and common fracture is that of the head of the radius. It is usually vertical, and occurs within the orbicular ligament. As in all fractures of the upper part of the radius, there is muscular spasm on attempts at supination. There is usually no crepitus, but always distinct pain on direct pressure. In such a case, if supination is obstructed, immediate excision of the fractured piece is the best treatment. The rough edges should be trimmed, and, in order to lessen callus formation, the bare cancellous tissue should be well compressed by means of a smooth steel implement. If the fracture be below the orbicular ligament, crepitus is usually obtained, and full supination is effectively secured by the close approximation of the forearm upon the arm. 9 10 Jones: Fractures in the Neighbourhood of Joints Fracture of the olecranon I treat by maintaining the arm in the straight position, and, if the line of fracture is transverse and the fragments well apart, I fix the fragments with screw or wire. In oblique or stellate fracture I do not operate. In fractures below the olecranon in the upper third of the ulna I have sometimes employed Lane's plates.
I have met with fractures of the coronoid on several occasions, although recent writers doubt its occurrence. Traumatic myositis ossificans followed this injury in one instance, and this ossific complication is much more frequent than reports would suggest. I have between forty and fifty radiographs of the condition, and will show you a series of four skiagrams of the same case marking the progress of the disease from the beginning to the end. I have been unsuccessful in mily attack upon this disease, as in several instances after operation fresh accumulations of bone have occurred.
Before leaving the subject of injuries to the elbow, I would allude to the treatment of old cases of many weeks' or months' duration, which colue with deformity and disability. The familiar gunstock deformity, if extreme, can be remedied by supracondylar osteotomy. As a rule, however, no disability accompanies this deformity, and operation can only be justified on mesthetic grounds. A far more important class is that where flexion is blocked, and both in old condylar and supracondylar fractures, and in old dislocations, very useful joints can often be secured. The patient is placed under an ancesthetic, and the arm is forcibly flexed until, in spite of all opposition, acute flexion is attained.
Mr. H. 0. Thomas, twenty years ago, suggested this in the case of old dislocations of the elbow. It is equally successful in fracture dislocation. By way of illustration we will take the case of a fracture dislocation of some months' standing. We find the elbow at an obtuse angle with about twenty degrees of movement. An ancesthetic is administered, and the arm is slowly but forcibly flexed. If this can be done safely at one sitting all the better. Often, however, it is only possible to flex it about twenty or thirty degrees without risk of fracture. The arm is securely slung at the acutest angle obtainable, and in two or three days another effort is made. It is interesting to note that by that time one can quite easily flex it several more degrees. In the most obstinate cases it is not necessary to reduce in more than three stages.
It is then slung up for a fortnight and gradually lowered, as I have explained before. In most unlikely cases a good range of movement often results, and it is well worthy of trial before excision of the joint is decided upon.
Surgical Section
I have no new light to throw upon the much-discussed Colles's fracture, and can only very confidently assert my belief in the efficacy of complete reduction. Often no serious effort is made to obliterate deformity, and in no region can one conceive of a greater necessity for it; for exuberant callus must terribly handicap the tendons, both dorsal and palmar.
The text-books still describe the handshaking method of reduction with extension, flexion, and ulnar flexion. This indirect method of applying corrective force through a chain of small bones will not appeal to those of us who are in the habit of using the tubercle of his own scaphoid as a fulcrum in forcible manipulations, such as osteoclasis and manual wrenchings. I reduce a Colles's fracture in the following manner: The surgeon with his left hand, palimi upwards, grasps the patient's left arm, placing the tubercle of his own scaphoid against the projecting lower end of the upper fragment; he then places his right hand, palm downwards, with the tuberosity of the scaphoid on the upper edge of the lower fragment, when, by a forcible pressure, the fragments are powerfully replaced in position and crepitus is often felt. If the reduction be complete the patient can at once move his fingers with less difficulty than before. In old cases of many weeks' standing, when deformity, marked disability, and sometimes pain exist, I place a Thomas's wrench on the lower end of the radius and forcibly reduce the deformity-usually without difficulty. Daily massage, splints for fourteen days, and passive movements later, of the kind already described, are the indications in these old neglected cases. In the recent case, early massage, fixation for three weeks, then passive movements, will always result in a mobile hand and wrist. I now experience no difficulties with my cases of Colles's fracture when I treat them in the first instance. The chief cause of stiffness of fingers and wrist is the unreduced backward displacement of the lower fragment, which impedes the action of the extensor tendons, while the same displacement interferes with full supination.
I have already referred to fractures of the scaphoid. The method of reduction I adopt is to flex the wrist acutely, and place firm pressure on the dorsal fragment, then completely hyper-extend the joint. If this effect cannot be attained, the prominent piece, or even the whole bone, should be excised. The excision is much more successful if performed imnmediately rather than later. In the old neglected case, where the power of grasp is diminished because extension at the wrist is limited, the wrist should be fixed in hyper-extension, even, if necessary, by the aid of the wrench. 11 LOWER EXTREMITIES. The Hip. I will only deal with two types of fracture connected with the hip, the one associated with the young and the other with the old. The adolescent fracture is much more common than is generally appreciated, and is productive of the deformity known as traumatic coxa vara. It consists of a partial or complete separation at the epiphysis of the head, a fracture through the neck, or a fracture involving both neck and epiphysis. I will describe for clinical purposes a typical case of separation, or partial separation, due to a comparatively slight strain. It is of all injuries to the hip the most often overlooked even by extremely good surgeons; it is furthermore often a serious matter for both the patient and surgeon if an early diagnosis be not made. A boy of perhaps 12 or 14, while playing football, attempts to turn suddenly, and feels a sharp pain and a disability in his hip. He hobbles off the field, and, after resting a short time, walks back to school and rests. The surgeon is sent for, and makes his examination. He finds the movements fairly free in the direction of flexion, extension, and adduc. tion; the rotations are distinctly painful, and abduction beyond a short range is not tolerated. The measurements of the limb are normal. Ten days or a fortnight's enforced idleness, and the little patient is back to the playground, when simple games are proceeded with. In days or weeks another strain occurs and further disability, with symptoms no more diagnostic than before. Games are prohibited for the rest of the term, and one day something gives in the hip, and he has to be helped to his bed. There may be now a half or three-quarter inch of shortening, and on examination a separation of the epiphysis, partial or complete, will be found. The case I have given is one I am very familiar with, and it is generally diagnosed as a sprain or as a synovitis. The X-ray photograph (fig. 3 ) shows the femoral head in position and the femoral neck travelling upwards.
In another type the injury is much more severe, the disability more pronounced and lasting, and we find we are dealing either with a fracture of the neck or with a complete separation of the head. There is a third type which completes the clinical group. A youth slightly injures his hip, and is incommoded, hardly disabled, for a day or two. As the weeks pass he complains of an increasing lameness and stiffness at the hip. His symptoms are very much those of a starting hip affection. There is limitation of movement in all directions, shortening of the limb, elevation of the trochanter above Nelaton's line. A skiagram shows a coxa vara of the epiphysial type. The slight injury has partly torn the periosteum and separated the epiphysis, and under the strain of body weight the characteristic deformity occurs.
(a) From the clinical side, I would suggest that a single strain or a succession of strains of the hip-joint in adolescents, if followed by disability and pain on abduction, denotes an epiphysial separation.
(b) If strain completely disables the patient, and is accompanied by elevation of the trochanter, a fracture of the neck is to be diagnosed.
(c) If a slight injury be followed by a limp, rigidity and shortening of the limb, we are probably dealing with a coxa vara following a. partial epiphysial separation, but exhibiting signs of traumaticẽ piphysitis. We must remember that a neglected traumatic coxa vara results in a stiff, adducted, and slightly flexed hip. The treatment should consist of immediate fixation, with extension and extreme abduction. By this. means the sliding head or fractured neck is placed in its proper relation with the shaft. Under an anaisthetic the pelvis is fixed while the limb is abducted, so that the upper border of the acetabulum acts as a.
fulcrum. The patient is then fixed in plaster or, as I prefer, in an abduction frame until consolidation has occurred-probably for about. six weeks.
Lest we have to deal with a softened femoral neck, a simple calliper splint, which I will show later, should be worn for some time, so devised and fitted that no strain upon the yielding femur is allowed while the patient walks.
In fracture of the neck of the femur in the old, several problems confront us, more especially in regard to nursing and in regard to the dangers of pulmonary complications. I am convinced, hQwever, that quite a large proportion of cases, under appropriate mechanical control, make excellent recoveries with but little shortening and comparatively negligible disability.
An interesting question arises in cases of impacted fracture of the neck. Owing to the fact that there may be no shortening, practitioners sometimes hesitate to diagnose a fracture. The presence of externaL rotation and tenderness about the neck of the femur is sufficient, to my mind, to determine a diagnosis.
Opinion varies as to the propriety of disimpacting the fracture in these cases. I make a practice of disimpacting in every case where there is any shortening or external rotation of the limb, leaving only those cases in which there is no rotation and little or no shortening. It must be remembered that a patient with an impacted fracture can often lift the limb from the bed, though with more or less pain, and sometimes a correct diagnosis is only arrived at when spontaneous disimpaction occurs two or three weeks after the injury, and a consultation is called for. It is necessary to emphasize this statement, as most authors insist that in no case of fracture of the neck can the limb be lifted from the bed. Cotton, in the latest work published, states: " Uniformly there is inability to raise the leg from the bed," but in a footnote he adds, " I have seen one exception to this rule."
Provided a case is one suited for complete mechanical treatmenti.e., that there exists no condition which renders the recumbent position inadvisable-I endeavour to secure immobilization and apposition. This can only be done by fixation of the limb in the position of abduction, with fixed rather than elastic traction. With elastic traction, such as the weight and pulley, there must be a sliding of fragments one upon the other when the muscles relax in sleep and on awakening. Liston's long splint and perineal bandage was an attempt to keep the joint at rest. Extension by weight and pulley sought the same end. Fixation by plaster is an advance on either of these plans, but has obvious disadvantages. The splint we use in Liverpool is a modification of the double Thom-as's frame, so devised that abduction can be maintained at any angle. The illustration shows the splint in use ( fig. 4 ). By its use starting pains never occur, for the pelvis, lower extremity, and splint are all firmly fixed together, and movements of the patient do not alter the tension in relation to the fracture. The patient and the frame are lifted together without in any way disturbing the fracture, and both the frame and patient can be carried together without divorcing the one from the other. This rigidity at the seat of fracture favours repair with a minimum of friction, and thus frees the joint from embarrassing obstacles. In six weeks a Thomas's knee bedsplint is applied with extensions, and passive movements on the lines Thomas's abduction frame with extension and counter-extension by groin-strap. already indicated are adopted, safeguarded by the splint against a slipping upwards of the femur. A fortnight later and the patient walks in a calliper, so that walking is permitted with no weight-bearing strain on the fracture. During the whole of this time massage is assiduously practiced. In those cases where hypostatic congestion is threatened the patient is placed in a Thomas's knee-splint with the limb abducted and is allowed to be propped up, if necessary even in the sitting position. In old cases of fracture with very little movement and no signs of traumatic arthritis adhesions may -be safely broken down under anasthesia and mobility restored by massage. The greatest care should be exercised in' the manipulations. By these methods patients are enabled to walk early without in any way interfering harmfully with the fractured neck. Split fractures of the shaft of the femur involving the trochanter may need a couple of screws, but nailing the trochanter to the neck in fractures of the aged is undesirable, and many surgeons who have enthusiastically advocated this method are now abandoning it. Good abduction makes for correct alignment, and the trabeculee of bone laid down in the callus as it becomes hard will follow the normal lines in response to the normal strains placed on the fracture.
The Knee-joint. I treat fractures of the lower end of the femur by means of traction in the line of the limb. This, in my opinion, is best secured by means of a Thomas's knee-splint. The backward and downward rotation of the lower fragment, due to contraction of the gastrocnemius, is of slight importance compared with the effect of upward traction of the quadriceps and hamstrings. This is a doctrine I have taught for many years, and I am pleased to find my opinion confirmed by Cotton in his work just published. The overlapping which we often find depicted by the Rbntgen screen is a sliding of the lower fragment in front of the upper fragment. This can always be rectified by powerful traction. From the classical description we would infer that the upper fragment invariably lies in front of the rotated lower fragment, but this is not true in every case. The use of a double-inclined plane to neutralize the action of the gastrocnemius is based on a theory which is not found to be true in practice. Our procedure in femoral osteotomy is suggestive in this connexion. In the many thousands of these operations performed, how few surgeons have ever resorted to the double-inclined plane! Energetic traction to overcome shortening is the secret of a successful result. The spasm of muscle in any part of the body is very transient and readily yields to pressure and extension. When functional disability results, it is usually due to the interference with movements of the patella by theforward displacement of the upper fragment.
If there exists as a complication a condyloid separation, the displacement may be manually rectified by extension, aided by lateral pressure. I have never found it necessary to fix the fragments by nail or screw, although there can of course be no objection to this practice. A surgeon obviously must attain his best results by methods he trusts the most. Two conditions, however, are essential to success: (1) freedom should be secured for movements of the knee, and (2) a correct alignment of hip, knee, and ankle.
Fracture of the internal tuberosity of the tibia is very apt to result in a genu valgum, unless a perfect reduction is made. The sartorius, semitendinosus, gracilis, and the internal lateral ligament of the knee run across and support the fragment. If the knee be kept straight and these structures be kept tense, they form a most excellent internal splint. The displacement is usually slightly backwards. I have treated a large number of these cases, and the results are generally quite good, although sometimes there remains a weakness of the internal lateral ligament. The fracture may be caused by direct or indirect trauma; indeed, it is not unusual to meet with cases where the injury has occurred solely from lateral strain. If within the first few days one is unable to secure a level intra-articular fracture line, open replacement with nail fixation should be made. I have seen much disability in connexion with these fractures when they have been inefficiently treated.
I have had an exceptional experience in having seen three cases of long-standing fracture of the spine of the tibia, each accompanied by marked interference with function. In the one case, a man, aged about 40, was thrown off a bicycle six months previously. He was laid up with severe effusion, and was not able fully to extend his knee. When he consulted me, three months later, walking was difficult, and recurring effusion took place, although attempts had been made under anaesthesia to straighten the limb by means of manipulations, splint and bandage, but with no success. He remained unable to extend his knee by about 15°. An X-ray showed a mass of bone in the centre of the joint. On opening the knee by the incision which I adopt for semilunars, I came down upon the tibial spine, which was displaced backwards, carrying with it the anterior crucial ligament, but surrounded by a mass of fibrous tissue. I removed the bone, leaving enough adherent fibrous tissue to enable me to fix the anterior crucial. The result is a much stronger and more useful knee, which even yet cannot be fully extended. I cannot remember ever seeing a reference to this injury in literature. A similar case shows the fractured spine lying in front of the joint preventing extension by purely mechanical means; full restoration of function followed its removal.
Avulsion of the tubercle of the tibia is by no means a rare accident, and I have found it most common between the ages of 12 and 16. It may occur, as in the case of the femoral head, by a single strain or by a D-20 series of strains, and it is very apt to be overlooked. The symptoms consist of pain on acute flexion and on pressure; but there is never a complete loss of voluntary extension. When we remember that the tubercle is sometimes part of the main epiphysis, from which a long protuberance descends, that sometimes there is a separate epiphysis, and that only a part of the ligament is inserted into it, one can understand the rarity of a complete displacement. It is never necessary to pin this fracture, for in the recent case a pad and splint will completely rectify the trouble. Both in the recent and the older case a hinged kneecage limiting flexion is an admirable contrivance. Later, the quadriceps must be vigorously massaged. In a few instances I have met with a good deal of thickening and tenderness following these injuries. They occur in those cases where no diagnosis has been made, and where the joints have usually been subjected to movements and massage. A linear incision with a chisel into the tubercle in its longitudinal axis acts as a charm, and in a few weeks a disability of some years' standing may be rectified.
A volume could be written upon injuries about the ankle-joint, but time will only allow me to refer (and that briefly) to a few of the more interesting fractures that call for special care.
An injury which I have several times met with is a split fracture of the outer portion of the lower and anterior articular surface of the tibia. A triangular piece in juxtaposition to the fibula, which may involve only the anterior and external surface of the bone, is displaced slightly forwards (fig. 5 ). This fracture occurs as a separate entity, but is often found in conjunction with a Pott's fracture, and sometimes in connexion with a fracture of the astragalus, and then this injury is associated with considerable violence. It is generally produced by a fall upon the foot such as occurs in the act of jumping. .Unless the foot is X-rayed the injury is likely to be overlooked, and the consequences are anything but pleasant. In the neglected case the patient is unable to flex his foot even to a right angle. He complains of constant pain over the flexure of the ankle, increased on pressure, and the foot has the appearance of being swollen above the instep. There is a pain which catches him across the front of the ankle in walking just when he is about to change his weight on to the other foot; this is the main ground for complaint. There is a widening of the lower end of the tibia, and a forward projection; indeed, the deformity is suggestive of a displacement backwards of the foot, but a comparison of the heels will at once correct this mistake. The displacement of the fragment is always forwards.
If the case be recent, sharp pain is experienced over the slightly prominent lower end of the tibia, and the foot cannot be properly flexed. To reduce the fracture, the foot should be fully extended, and, while firm pressure is made upon the forward fragment, the foot should be acutely flexed. If this position be maintained for a few days the deformity will not recur. If the foot cannot be acutely flexed, the tendo Achillis should be divided, or, if the case falls into sufficiently reliable hands, a plate or screw may be applied. In old-standing cases removal of the obstructive bone. is required. When operation is refused, an addition should be made to the heel of the boot, so that the prominent tibia is FIG. 5. Split fracture of the lower end of the tibia. not subjected to pressure. Even experienced radiographers fail to recognize this condition in old cases, for all that is seen sometimes is a thickening and blurring from osteitis of the lower margin of the front of the tibia. I have described this interesting fracture at length for the benefit of those remote from X-ray installations.
The same type of fall upon the foot produces a transverse fracture of the astragalus. The posterior half is displaced backwards and usually lies just in front of the Achilles tendon (fig. 6 ). The anterior portion may be displaced forwards, but more generally remains in situ. The surgeon may at once decide on the wisdom of immediate excision of the displaced half. If one portion of the astragalus remains in position it may be safely left there, and good movement, with no shortening, may be predicted. After a large experience of the horizontal fractures of the astragalus, both recent and remote, I am biased in favour of immediate removal of the bone. More especially is this the case where it is driven into the os calcis. I regard the mechanical treatment of fracture of the astragalus and os calcis in combination as very unsatisfactory. I shall only say a few words about Pott's fracture. Although this injury has been a constant source of irritation to both surgeon and patient, I believe it to be very tractable to reasonable treatment. The material deformities in Pott's fracture are two: first, the well-known outward dislocation of the foot, which must be fully corrected; secondly, a less generally recognized slight backward displacement of the foot. Failure to correct this fully is the most frequent cause of the stiffness and limitation of flexion of the ankle which too often follows the injury. All a Pott's fracture requires is really complete reduction, and, secondly, protection from erroneous deflection of body weight when walking is begun. This concerns the practitioner who first sees the case rather than the consultant. The reduction should be immediate, in spite of the swelling and general effusion. Delay adds seriously to the difficulties and prospects. Some surgeons are afraid to exercise enough force. To reduce this fracture I first of all increase the deformity to disentangle the ends, and with the foot somewhat flexed, pull the heel forwards and push the tibia backwards until I feel that the dislocation of the astragalus is amended. I then direct all the force that is needed to slightly overcorrect the valgus. Unless there is a split fracture of -the posterior portion of the tibia, there is but little tendency to sub--sequent displacement, and for three weeks this overcorrected position is maintained. During that period I shall have carefully examined the position of the foot every few days. At the end of three weeks passive movements will be performed in the manner I have already suggested, but no weight-bearing should be done earlier than the fifth week. If -the patient, although the position of the foot is perfect, is now allowed -to walk without protection, he will return to the out-patient department with a valgoid deformity; and herein lies the application of the second principle to which I referred-namely, the correct deflection of body weight. For six weeks or less the patient wears a boot with the heel crooked so that the body weight is deflected from the inside to the -outside of the tarsus. If these simple methods are applied, Pott's Surgical Section fractures will not prove in the least difficult. Unsatisfactory results are chiefly due to inefficient reduction and indiscriminately applied plaster. If, when the case is not seen for a day or two after the injury, difficulty is experienced, division of the tendo Achillis will materially help the reduction of the displaced astragalus. In lateral deviation of several weeks' standing I have reduced the lateral displacement with a footwrench, and, where that is not available, by a simple device which Ĩ~~~~~~~~~~~~~~~~~~~~~~~~~. learnt from H. 0. Thomas. It consists in placing a roller towel round the patient's heel and the surgeon's shoulders, and another round the lower end of the tibia and the surgeon's foot. When the surgeon endeavours to straighten himself, his thigh muscles pull the patient's tibia down, and his shoulders pull the ankle up. After reduction and fixation walking is aided by the foot being kept in inversion by an altered heel and outside iron.
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Jones: Fractures in the Neighbourhood of Joints
In old mal-united cases I operate. If the main deformity is eversion, I remove a wedge from the tibia three-fourths through the bone. The fibula is subjected to open osteotomy. The wounds are closed and the stitches removed in a fortnight, when the limb is fractured for purposes of correct alignment. I find it advantageous in this and other fractures and deformities to operate in two stages, so that in my subsequent manipulation I have only a simple fracture to deal with. In old cases of bad eversion and unreduced displacement of the ankle I remove the astragalus and correct the lateral deviation by osteotomy and wedge. CONCLUSION. I have given a brief outline of the methods and principles of treatment I employ. They are the result of long practice in a manufacturing and mining district, where I have had exceptional opportunities of seeing a very large number of injuries both immediately after the accident and at a later stage.
Briefly, I pay more attention to function than to appearance, consider correct alignment of more importance than meticulous care in reposition of fragments, believe that pain is always an indication for physiological rest, and therefore deprecate early forced passive movements.
If I prefer methods of manipulation and fixation in some cases where others of my colleagues would prefer an open operation, it is perhaps because for many years an increasing proportion of my work has been the treatment of deformities and disabilities, whether of traumatic origin or not, and I have thereby gained confidence in using powerful but carefully graduated force in cases where another would hesitate to do so. My object has been not so much to discuss various methods of treatment as to expose my own for discussion, and hope that those who follow may do the same for our mutual profit.
